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We study the distribution of economic activity, as proxied by lights at night, across 250,000 
grid cells of average area 560 square kilometres. We first document that nearly half of the 
variation can be explained by a parsimonious set of physical geography attributes. A full set 
of country indicators only explains a further 10%. When we divide geographic characteristics 
into two groups, those primarily important for agriculture and those primarily important for 
trade, we find that the agriculture variables have relatively more explanatory power in 
countries that developed early and the trade variables have relatively more in countries that 
developed late, despite the fact that the latter group of countries are far more dependent on 
agriculture today. We explain this apparent puzzle in a model in which two technological 
shocks occur, one increasing agricultural productivity and the other decreasing transportation 
costs, and in which agglomeration economies lead to persistence in urban locations. In 
countries that developed early, structural transformation due to rising agricultural 
productivity began at a time when transport costs were still relatively high, so urban 
agglomerations were localized in agricultural regions. When transport costs fell, these local 
agglomerations persisted. In late developing countries, transport costs fell well before 
structural transformation. To exploit urban scale economies, manufacturing agglomerated in 
relatively few, often coastal, locations. With structural transformation, these initial coastal 
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For either region  , in the food sector average product is  and total production is  c, i}  r ¤ {   LAf f r
β
, where  reflects productivity and  is the amount of labor in the food sector inLAf f r
1β   0Af >   Lf r  
the region.  Food sector productivity is the same across regions. Decreasing marginal 
productivity of labor in agriculture, due to a fixed supply of land, is reflected in the parameter 
. The urban sector produces the manufactured good. Average product per unit of labor1 > β > 0
in the urban sector is   , where the v  allows nonzero output by the marginal worker(v )Amr + Lϵmr  




review), so labor supplied per worker is   , where  represents unit­distanceL1  t mr <0 < t < 1
commuting costs in the city.  Average product per worker in the city is thus 16
. The size of the manufacturing labor force that maximizes this is a(v )(1 L )  Amr + Lϵmr  t mr  
solution to  . As long as  , any   fulfilling this expression1 )tL t   εLmrε1   ( + ε
ε







good,  , where   is net wage income and   is the price of the manufacturedW ) p  ( r  γ / mr W r pmr
good in region  .r
A fixed national population of workers  L is free to move between sectors and regions, so that 
,     r c, iLr = Lf r + Lmr   =      (2a) 














,  .L A (v )(1 L )  Af f r
β = pmr mr + L
ϵ




A L γf fc
β
= pmi









,(A L ) A (v )(1 L ) L  Lr f f r
β  γ = pmr mr + L
ϵ
mr  t mr   mr (5a) 
or alternatively, using the agricultural market 
.L Lγ r = Af f r
1β (5b) 
Given  , the eight equations implied in (2)­(4) and (5b) specify, , , , , , , ,  L Af Ami Amc β ϵ γ t v
equilibrium in the distribution of labor and the price of the manufactured good wherever it is 
















.L L Lγ = Af fc






,(1 )  pmi = pmc  τ
1 (7) 



















































Non­specialization implies autarky at high  ; while at lower  , when stable non­specializedτ τ
equilibria exist, they are trade equilibria.  





































Figure 6 shows the existence of the different classes of equilibria in ( ) parameter space for, τAf  
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(constrained) deviation of effects for early agglomerators  (where  ) are   and  for_splitD c = 1 α γ
the sets of agricultural and trade variables, respectively. Table 5 reports non­linear least squares 



































































n L W ln L β l i = ρ i i  + X i + εi (10) 
where the weights matrix   is 1 for queen neighbors and 0 for all other squares. Note in thisW i
we assume neighbors’   and   have no effect on outcomes. We then estimate this model in theX ε
traditional fashion where  
n L X β l i = (I W ) ρ i
1

















































































































































































corresponding vector of all possible coastal populations based on   and   such that:L Li














Within these two loops, we begin to find equilibria. If   and    (bothLfc < Lc Lf i < Li
regions have some manufacturing labor force), then we calculate   and   using theLmc Lmi
following equation: 
Lmr = Lr  Lf r




A Lf f r
β






allocations of   and   this condition is not met, and the algorithm simply ends at this pointLfc Lf i  


















  If    or   , then we have a corner solution where one region has noLfc = Lc Lf i = Li  



















and  based on each region’s individual food needs, remembering that there is no trade betweenLf i  
regions. As a result: 
 Lf i = ( AfL γi )
1
1β
















































Figure 1. Global nighttime lights in 2010
High : 15.7828
Low : 1.11514
Figure 2. Distribution of lights in lit areas
Figure 3. Worldwide predicted lights
High : 8.9046
Low : -5.4871
(a) Predicted lights (no country FEs)
High : 7.65271
Low : -7.29904
(b) Predicted lights (with country FEs)
Figure 4. Equilibria with low agricultural productivity (Af = 1)
Figure 5. Equilibria with high agricultural productivity (Af = 1.5)
Figure 6. Equilibria in Agricultural productivity-transport costs (Af − τ) phase space
Trade costs (τ)


















































Figure 7. Timing of transport cost changes versus changes in eﬀective technology
Note: Freight rates exclude periods including world war years. Sources: Freight rates: Mohammed andWilliamson (2004)' UK
Literacy 1475-1750 (midpoints of reported periods 1451-1500, 1501-1600, 1601-1700, 1701-1800): Broadberry and O'Rourke
(2010), 1820-1870: Buringh and Van Zanden (2009), 2003: CIA (2015), India: 1901-1951: UNESCO (1957), 1971: Ministry
of Human Resource Development (1987), 1981-2001: World Bank (2015).
Figure 8. Cumulative distribution of education and urbanization in 1950
Figure 9. Cutoﬀs to minimize sum of squared residuals

Figure 10. Changes from having or being given high education coeﬃcients
(over low education ones)
Note: While 1950 education levels are unavailable for the following modern-day countries, for the purposes of this map we
assume that they are below 3.6 years: Angola, Burkina Faso, Chad, Comoros, Djibouti, Equatorial Guinea, Eritrea, Ethiopia,
Guinea, Guinea-Bissau, Madagascar, Nigeria, São Tomé and Príncipe, and Somalia.
Note: While 1950 education levels are unavailable for the following modern-day countries, for the purposes of this map we
assume that they are below 3 years: Angola, Burkina Faso, Chad, Comoros, Djibouti, Equatorial Guinea, Eritrea, Ethiopia,
Guinea, Guinea-Bissau, Madagascar, Nigeria, São Tomé and Príncipe, and Somalia.
Table 1: Summary Statistics and Baseline Regression Results
Summary Statistics Baseline Regression Results
mean, (sd) min, max w/o country FEs w/ country FEs





ruggedness 2766.746 0 -8.70e-06*** -1.82e-05***
(4838.898) 95814.383 (1.99e-06) (1.68e-06)
malaria index 1.912 0 -0.0348*** -0.0486***
(5.279) 38.081 (0.00260) (0.00243)
Agricultural Covariates
tropical moist forest 0.116 0 -0.0406 -0.203***
(0.321) 1 (0.0756) (0.0661)
tropical dry forest 0.022 0 0.936*** 0.228***
(0.147) 1 (0.0943) (0.0804)
temperate broadleaf 0.104 0 1.771*** 1.294***
(0.305) 1 (0.0707) (0.0648)
temperate conifer 0.033 0 0.769*** 0.159**
(0.178) 1 (0.0822) (0.0776)
boreal forest 0.167 0 -0.442*** -1.246***
(0.373) 1 (0.0769) (0.0812)
tropical grassland 0.12 0 -0.862*** -0.0548
(0.325) 1 (0.0561) (0.0487)
temperate grassland 0.077 0 0.710*** 0.922***
(0.267) 1 (0.0648) (0.0568)
montane grassland 0.033 0 0.631*** 0.762***
(0.179) 1 (0.0806) (0.0721)
tundra 0.124 0 -0.874*** -1.438***
(0.329) 1 (0.0863) (0.0895)
Mediterranean forest 0.024 0 0.837*** 1.373***
(0.153) 1 (0.0926) (0.0877)
mangroves 0.004 0 0.418** -0.0312




temperature (◦ C) 9.970 -22.286 0.174*** 0.124***
(13.788) 30.366 (0.00337) (0.00387)
precipitation (mm/month) 60.678 0.387 -0.00896*** -0.0112***
(59.29) 921.909 (0.000446) (0.000468)
growing days 139.306 0 0.00985*** 0.00856***
(99.067) 366 (0.000284) (0.000283)
Continued on next page
Table 1  Continued from previous page
Summary Statistics Baseline Regression Results
mean, (sd) min, max w/o country FEs w/ country FEs
(1) (2) (3) (4)
land suitability 0.273 0 2.690*** 2.184***
(0.319) 1 (0.0552) (0.0528)
abs(latitude) 38.34 0 0.114*** 0.0371***
(20.923) 75 (0.00251) (0.00336)
elevation (m) 601.505 -187.341 0.000501*** 8.02e-05***
(788.097) 6169.01 (2.41e-05) (2.58e-05)
Trade Covariates
1 (coast) 0.098 0 0.421*** 0.414***
(0.297) 1 (0.0396) (0.0323)
distance to coast (km) 485.226 0 -0.000665*** -0.000677***
(480.554) 2273.801 (2.81e-05) (3.24e-05)
1 (harbor<25km) 0.027 0 1.625*** 1.414***
(0.163) 1 (0.0677) (0.0575)
1 (river<25km) 0.027 0 0.764*** 0.690***
(0.163) 1 (0.0662) (0.0601)
1 (big lake<25km) 0.127 0 0.317*** 0.179***
(0.333) 1 (0.0272) (0.0244)
Observations 243,985 243,985 243,985 243,985
Non-zero observations 98,941 98,941 98,941 98,941
R-squared 0.459 0.568
Notes: Standard errors in parentheses in columns (3) and (4) are clustered by square blocks of 9 cells. *** p<0.01,
** p<0.05, * p<0.1.
Table 2: R2 for selected regressions predicting ln(light/area)
(1) (2)
No country FEs With country FEs
(1) All variables, both margins (N = 243,985) 0.459 0.568
(2) All variables, extensive margin (LPM) 0.385 0.475
(3) All variables, intensive margin (OLS) 0.262 0.359
(5) Country ﬁxed eﬀects, both margins 0.338
(5) Country ﬁxed eﬀects, extensive margin 0.269
(6) Country ﬁxed eﬀects, intensive margin 0.219
(7) Base variables (malaria, ruggedness) 0.020 0.350
(8) Agriculture variables, both margins (plus base) 0.437 0.554
(9) Trade variables, both margins (plus base) 0.072 0.367
Table 3: Cell counts in 4 way splits: Education vs. Urbanization
No country FEs With country FEs
(ed cutoﬀ = 3.6; urban cutoﬀ = 0.44) (ed cutoﬀ = 3; urban cutoﬀ = 0.38)
Whole Sample Whole Sample
high urban low urban high urban low urban
high education 119,824 7,399 high education 123,908 3,879
low education 1,681 99,713 low education 6,214 94,616
Lit Sample Lit Sample
high urban low urban high urban low urban
high education 43,444 5,840 high education 46,614 3,196
low education 961 44,360 low education 3,790 41,005
Table 4: R2 diﬀerentials of trade and agriculture variables in regressions predicting ln(light/area)
for high/low education & urbanization countries
Education Urbanization
No FEs With FEs No FEs With FEs
High Low High Low High Low High Low
Panel A: Both margins
Base 0.008 0.052 0.379 0.291 0.008 0.058 0.352 0.346
Agriculture + base 0.546 0.326 0.638 0.445 0.529 0.356 0.611 0.489
Trade + base 0.070 0.218 0.418 0.399 0.073 0.212 0.389 0.438
High - Low diﬀerential 0.368 0.174 0.312 0.171
Panel B: Extensive margin LPM
Base 0.006 0.046 0.281 0.248 0.006 0.047 0.264 0.285
Agriculture + base 0.489 0.268 0.555 0.371 0.475 0.280 0.533 0.401
Trade + base 0.058 0.171 0.328 0.324 0.065 0.163 0.306 0.350
High - Low diﬀerential 0.334 0.180 0.293 0.176
Panel C: Intensive margin OLS
Base 0.011 0.050 0.253 0.171 0.008 0.063 0.240 0.214
Agriculture + base 0.251 0.184 0.366 0.255 0.239 0.213 0.344 0.298
Trade + base 0.082 0.163 0.281 0.262 0.078 0.166 0.271 0.297
High - Low diﬀerential 0.148 0.092 0.114 0.072
Panel D: New world, both margins
Base 0.006 0.193 0.243 0.239 0.007 0.208 0.249 0.267
Agriculture + base 0.485 0.302 0.601 0.346 0.488 0.300 0.578 0.398
Trade + base 0.139 0.284 0.302 0.326 0.132 0.286 0.295 0.352
High - Low diﬀerential 0.328 0.279 0.342 0.237
Panel E: Old world, both margins
Base 0.016 0.049 0.473 0.342 0.052 0.056 0.442 0.388
Agriculture + base 0.648 0.385 0.683 0.518 0.627 0.412 0.664 0.541
Trade + base 0.099 0.213 0.505 0.437 0.140 0.210 0.477 0.467
High - Low diﬀerential 0.377 0.097 0.285 0.113
Notes: Education cutoﬀs are 3.6 (no FEs) and 3 (with FEs), and urbanization cutoﬀs are 0.44 (no FEs) and 0.38 (with FEs).
High - Low diﬀerential is high[(Agriculture + base)-(Trade + base)] - low[(Agriculture + base)-(Trade + base)]
Table 5: Diﬀerential group marginal eﬀects
Dependent variable: ln(lights/area)
Education Urbanization
No FEs With FEs No FEs With FEs
(1) (2) (3) (4)
ruggedness -9.44e-06*** -1.46e-05*** -9.53e-06*** -1.70e-05***
(2.09e-06) (1.78e-06) (1.97e-06) (1.69e-06)
malaria index -0.0429*** -0.0443*** -0.0403*** -0.0436***
(0.00261) (0.00262) (0.00252) (0.00235)
tropical moist forest -0.406*** -0.440*** -0.346*** -0.326***
(0.0703) (0.0660) (0.0676) (0.0629)
tropical dry forest 0.757*** 0.140* 0.717*** 0.182**
(0.0890) (0.0815) (0.0882) (0.0777)
temperate broadleaf 1.253*** 1.044*** 1.359*** 1.184***
(0.0640) (0.0633) (0.0618) (0.0633)
temperate conifer 0.610*** 0.118 0.719*** 0.158**
(0.0703) (0.0722) (0.0697) (0.0731)
boreal forest -0.354*** -1.049*** -0.274*** -1.061***
(0.0684) (0.0826) (0.0664) (0.0846)
tropical grassland -0.760*** -0.103** -0.727*** -0.0583
(0.0500) (0.0483) (0.0479) (0.0457)
temperate grassland 0.464*** 0.671*** 0.538*** 0.776***
(0.0543) (0.0558) (0.0540) (0.0562)
montane grassland 0.562*** 0.737*** 0.502*** 0.714***
(0.0756) (0.0757) (0.0730) (0.0721)
tundra -0.548*** -1.086*** -0.462*** -1.139***
(0.0745) (0.0891) (0.0723) (0.0922)
Mediterranean forest 0.548*** 1.086*** 0.655*** 1.195***
(0.0746) (0.0807) (0.0758) (0.0823)
mangroves -0.930*** -1.042*** -0.327** -0.532***
(0.180) (0.154) (0.166) (0.149)
temperature 0.139*** 0.113*** 0.135*** 0.117***
(0.00338) (0.00411) (0.00306) (0.00411)
precipitation -0.00709*** -0.00996*** -0.00704*** -0.0101***
(0.000370) (0.000437) (0.000356) (0.000436)
Continued on next page
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Education Urbanization
No FEs With FEs No FEs With FEs
(1) (2) (3) (4)
growing days 0.00901*** 0.00821*** 0.00853*** 0.00810***
(0.000263) (0.000289) (0.000251) (0.000284)
land suitability 2.348*** 1.955*** 2.313*** 1.971***
(0.0501) (0.0559) (0.0485) (0.0532)
abs(latitude) 0.107*** 0.0380*** 0.101*** 0.0382***
(0.00265) (0.00310) (0.00235) (0.00313)
elevation 0.000429*** 5.03e-05* 0.000380*** 8.67e-05***
(2.34e-05) (2.57e-05) (2.14e-05) (2.53e-05)
1 (coast) 1.127*** 1.109*** 0.861*** 0.946***
(0.0737) (0.0667) (0.0670) (0.0604)
distance to coast -0.00149*** -0.00126*** -0.00133*** -0.00119***
(3.65e-05) (4.72e-05) (3.37e-05) (4.49e-05)
1 (harbor<25km) 2.379*** 2.292*** 2.160*** 2.088***
(0.115) (0.102) (0.104) (0.0901)
1 (river<25km) 1.244*** 1.172*** 1.218*** 1.051***
(0.109) (0.101) (0.103) (0.0968)
1 (big lake<25km) 0.454*** 0.377*** 0.501*** 0.314***
(0.0495) (0.0441) (0.0459) (0.0405)
above cut -3.954*** -74.26*** -3.780*** 24.30***
(0.142) (0.158) (0.134) (2.468)
α (agriculture deviation) 0.368*** 0.167*** 0.375*** 0.119***
(0.0209) (0.0258) (0.0191) (0.0237)
γ (trade deviation) -0.761*** -0.712*** -0.740*** -0.644***
(0.0164) (0.0177) (0.0188) (0.0201)
Observations 228,690 228,690 243,661 243,661
R-squared 0.486 0.574 0.474 0.571
Notes: Above cut is an indicator, which equals 1 if average years of education is greater than or equal to 3.6 (column
1) or 3 (column 2), or the fraction of urban population is greater than or equal to 0.44 (column 3) or 0.38 (column 4).
Agriculture and trade deviation represent the constrined deviation of each variable set for early agglomerator countries
(α and γ, respectively, in equation (12)). Standard errors in parentheses are clustered by square blocks of 9 cells. ***
p<0.01, ** p<0.05, * p<0.1
Table 6: Correlations with the average value of neighbors





1 (harbor<25km) 0.8222 0.7843
1 (big lake<25km) 0.8815 0.8585
1 (river<25km) 0.8914 0.8735
1 (coast) 0.9050 0.8772
tropical dry forest 0.9057 0.9001
temperate conifer 0.9201 0.9120
montane grassland 0.9291 0.9235
tropical moist forest 0.9595 0.9586
Mediterranean forest 0.9674 0.9639
temperate grassland 0.9683 0.9635
tropical grassland 0.9721 0.9699
temperate broadleaf 0.9737 0.9699
tundra 0.9753 0.9701
boreal forest 0.9761 0.9709
malaria index 0.9876 0.9799
land suitability 0.9892 0.9818
elevation 0.9923 0.9895
precipitation 0.9943 0.9903
growing days 0.9989 0.9985
temperature 0.9994 0.9988
abs(latitude) 1 1
distance to coast 1 1







tropical moist forest -.040639
(.0800286)
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1 (big lake<25km) .316677***
(.0324868)
Notes: *** p<0.01, ** p<0.05, * p<0.1
Table A2: Intensive and extensive margins
Intensive Extensive Intensive Extensive
No FEs No FEs With FEs With FEs
(1) (2) (3) (4)
ruggedness -2.53e-05*** 9.58e-07*** -3.31e-05*** -6.31e-07**
(2.14e-06) (3.05e-07) (1.94e-06) (2.70e-07)
malaria index -0.0377*** -0.00499*** -0.0509*** -0.00640***
(0.00320) (0.000451) (0.00446) (0.000440)
tropical moist forest -0.430*** 0.0363*** -0.196*** -0.00467
(0.0571) (0.0109) (0.0551) (0.00988)
tropical dry forest -0.117* 0.172*** -0.124** 0.0581***
(0.0613) (0.0126) (0.0625) (0.0112)
temperate broadleaf 0.735*** 0.174*** 0.561*** 0.154***
(0.0546) (0.00987) (0.0519) (0.00921)
temperate conifer 0.384*** 0.0985*** 0.110* 0.0457***
(0.0631) (0.0120) (0.0610) (0.0117)
boreal forest -0.242*** -0.0777*** -0.370*** -0.176***
(0.0681) (0.0118) (0.0689) (0.0121)
tropical grassland -0.917*** -0.0948*** -0.273*** 0.0149**
(0.0580) (0.00878) (0.0586) (0.00757)
temperate grassland -0.0446 0.148*** 0.0762 0.183***
(0.0524) (0.00984) (0.0506) (0.00883)
montane grassland 0.0293 0.0776*** 0.396*** 0.0835***
(0.0683) (0.0133) (0.0669) (0.0122)
tundra -0.261*** -0.177*** -0.532*** -0.230***
(0.0972) (0.0131) (0.106) (0.0134)
Mediterranean forest 0.247*** 0.0725*** 0.385*** 0.214***
(0.0634) (0.0123) (0.0685) (0.0129)
mangroves -0.144 0.0676*** -0.0447 -0.0162
(0.122) (0.0230) (0.113) (0.0200)
temperature 0.0828*** 0.0262*** 0.0160*** 0.0236***
(0.00346) (0.000508) (0.00452) (0.000601)
Continued on next page
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Intensive Extensive Intensive Extensive
No FEs No FEs With FEs With FEs
(1) (2) (3) (4)
precipitation -0.00327*** -0.00116*** -0.00519*** -0.00157***
(0.000369) (6.50e-05) (0.000419) (7.20e-05)
growing days 0.00418*** 0.00132*** 0.00500*** 0.00110***
(0.000217) (3.92e-05) (0.000231) (4.08e-05)
land suitability 0.697*** 0.417*** 0.736*** 0.348***
(0.0402) (0.00784) (0.0414) (0.00780)
abs(latitude) 0.0479*** 0.0175*** 0.00240 0.00935***
(0.00212) (0.000373) (0.00327) (0.000502)
elevation -1.36e-05 8.78e-05*** -0.000310*** 4.67e-05***
(2.54e-05) (3.84e-06) (2.75e-05) (4.08e-06)
1 (coast) 0.916*** 0.0102* 0.898*** 0.0107**
(0.0352) (0.00528) (0.0322) (0.00452)
distance to coast -0.000389*** -9.85e-05*** -0.000309*** -9.88e-05***
(2.92e-05) (4.56e-06) (3.31e-05) (5.21e-06)
1 (harbor<25km) 0.492*** 0.152*** 0.568*** 0.138***
(0.0449) (0.00824) (0.0403) (0.00752)
1 (river<25km) 0.320*** 0.118*** 0.306*** 0.106***
(0.0548) (0.00895) (0.0485) (0.00843)
1 (big lake<25km) 0.246*** 0.0443*** 0.182*** 0.0259***
(0.0273) (0.00393) (0.0257) (0.00361)
Observations 98,941 243,985 98,940 243,974
R-squared 0.262 0.385 0.359 0.475
Notes: Standard errors in parentheses are clustered by square blocks of 9 cells. *** p<0.01, ** p<0.05, * p<0.1
Table A3: Country education and urbanization levels (1950) and categorization
Country name Education level Urbanization level
Education category Urban category
(years) No FEs With FEs No FEs With FEs
New Zealand 9.19 0.725 high high high high
Switzerland 8.84 0.444 high high high high
United States of America 8.40 0.642 high high high high
Slovakia 8.13 0.300 high high low low
Czech Republic 8.10 0.542 high high high high
Australia 8.04 0.770 high high high high
Canada 7.60 0.609 high high high high
Norway 7.40 0.505 high high high high
Israel 7.30 0.710 high high high high
Belize 7.23 0.553 high high high high
Armenia 7.22 0.403 high high low high
Hungary 7.13 0.530 high high high high
Germany 6.80 0.681 high high high high
Belgium 6.75 0.915 high high high high
Sweden 6.75 0.657 high high high high
Japan 6.73 0.534 high high high high
United Kingdom 6.39 0.790 high high high high
Ireland 6.23 0.401 high high low high
Estonia 6.13 0.497 high high high high
Netherlands 6.08 0.561 high high high high
Austria 5.97 0.636 high high high high
Slovenia 5.86 0.199 high high low low
Iceland 5.70 0.728 high high high high
Croatia 5.66 0.223 high high low low
Denmark 5.51 0.680 high high high high
Poland 5.40 0.383 high high low high
Trinidad and Tobago 5.00 0.214 high high low low
Argentina 4.85 0.653 high high high high
Chile 4.81 0.584 high high high high
Republic of Korea 4.50 0.214 high high low low
Romania 4.38 0.256 high high low low
Ukraine 4.37 0.355 high high low low
China, Hong Kong SAR 4.36 0.852 high high high high
Uruguay 4.34 0.779 high high high high
France 4.33 0.552 high high high high
Guyana 4.24 0.280 high high low low
Italy 4.21 0.541 high high high high
Greece 4.14 0.522 high high high high
Tajikistan 4.13 0.294 high high low low
Kyrgyzstan 4.04 0.265 high high low low
South Africa 4.03 0.422 high high low high
Finland 3.86 0.430 high high low high
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Country name Education level Urbanization level
High/ low, educ High/ low, urban
(years) No FEs With FEs No FEs With FEs
Latvia 3.84 0.464 high high high high
Russian Federation 3.83 0.441 high high high high
Spain 3.83 0.519 high high high high
Bulgaria 3.82 0.276 high high low low
Panama 3.76 0.358 high high low low
Lithuania 3.71 0.288 high high low low
Fiji 3.62 0.244 high high low low
Jamaica 3.59 0.241 low high low low
Cyprus 3.56 0.284 low high low low
Costa Rica 3.55 0.335 low high low low
Cuba 3.49 0.565 low high high high
Sri Lanka 3.40 0.153 low high low low
Luxembourg 3.39 0.672 low high high high
Republic of Moldova 3.28 0.185 low high low low
Taiwan 3.03 . low high high high
Réunion 2.85 0.235 low low low low
Peru 2.83 0.410 low low low high
Singapore 2.71 0.994 low low high high
Paraguay 2.69 0.346 low low low low
Albania 2.60 0.205 low low low low
Kazakhstan 2.59 0.364 low low low low
Ecuador 2.55 0.283 low low low low
Dominican Republic 2.52 0.237 low low low low
Mauritius 2.51 0.293 low low low low
Viet Nam 2.47 0.116 low low low low
Lesotho 2.47 0.018 low low low low
Namibia 2.40 0.134 low low low low
Colombia 2.33 0.327 low low low low
Bolivia (Plurinational
State of)
2.32 0.338 low low low low
Saudi Arabia 2.31 0.213 low low low low
Philippines 2.21 0.271 low low low low
Mexico 2.19 0.427 low low low high
Malaysia 2.08 0.204 low low low low
Brazil 2.08 0.362 low low low low
Thailand 2.04 0.165 low low low low
Brunei Darussalam 2.02 0.268 low low low low
Portugal 1.90 0.312 low low low low
Zambia 1.77 0.115 low low low low
Senegal 1.76 0.172 low low low low
Honduras 1.64 0.176 low low low low
Venezuela (Bolivarian
Republic of)
1.63 0.473 low low high high
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Country name Education level Urbanization level
High/ low, educ High/ low, urban
(years) No FEs With FEs No FEs With FEs
Qatar 1.63 0.805 low low high high
Mongolia 1.61 0.200 low low low low
Zimbabwe 1.58 0.106 low low low low
China 1.58 0.118 low low low low
Nicaragua 1.55 0.352 low low low low
El Salvador 1.53 0.365 low low low low
Kuwait 1.48 0.615 low low high high
Botswana 1.38 0.027 low low low low
Jordan 1.33 0.370 low low low low
Guatemala 1.31 0.251 low low low low
Mauritania 1.27 0.031 low low low low
Lao People's Democratic
Republic
1.25 0.072 low low low low
Swaziland 1.23 0.020 low low low low
United Republic of
Tanzania
1.21 0.035 low low low low
Kenya 1.16 0.056 low low low low
Myanmar 1.15 0.162 low low low low
Turkey 1.11 0.248 low low low low
Indonesia 1.09 0.124 low low low low
Bahrain 1.00 0.644 low low high high
Pakistan 0.99 0.175 low low low low
India 0.99 0.170 low low low low
Malawi 0.96 0.035 low low low low
Bangladesh 0.93 0.043 low low low low
Uganda 0.89 0.028 low low low low
Algeria 0.85 0.222 low low low low
Syrian Arab Republic 0.85 0.327 low low low low
Côte d'Ivoire 0.84 0.100 low low low low
United Arab Emirates 0.79 0.545 low low high high
Congo 0.79 0.249 low low low low
Cameroon 0.70 0.093 low low low low
Ghana 0.68 0.154 low low low low
Tunisia 0.65 0.323 low low low low
Haiti 0.59 0.122 low low low low
Democratic Republic of
the Congo
0.58 0.191 low low low low
Liberia 0.57 0.130 low low low low
Iran (Islamic Republic of) 0.54 0.275 low low low low
Egypt 0.52 0.319 low low low low
Papua New Guinea 0.51 0.017 low low low low
Mozambique 0.49 0.035 low low low low
Gabon 0.47 0.114 low low low low
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Country name Education level Urbanization level
High/ low, educ High/ low, urban
(years) No FEs With FEs No FEs With FEs
Libya 0.44 0.195 low low low low
Benin 0.44 0.050 low low low low
Cambodia 0.42 0.102 low low low low
Burundi 0.42 0.017 low low low low
Sierra Leone 0.41 0.126 low low low low
Gambia 0.40 0.103 low low low low
Central African Republic 0.39 0.144 low low low low
Togo 0.34 0.044 low low low low
Rwanda 0.32 0.021 low low low low
Sudan 0.32 0.068 low low low low
Niger 0.32 0.049 low low low low
Morocco 0.28 0.262 low low low low
Afghanistan 0.27 0.058 low low low low
Iraq 0.24 0.351 low low low low
Mali 0.15 0.085 low low low low
Nepal 0.11 0.027 low low low low
Yemen 0.02 0.058 low low low low
Gibraltar . 1.000 . . high high
Monaco . 1.000 . . high high
French Guiana . 0.537 . . high high
Isle of Man . 0.529 . . high high
Bahamas . 0.521 . . high high
Falkland Islands
(Malvinas)
. 0.510 . . high high
Greenland . 0.490 . . high high
Suriname . 0.469 . . high high
Azerbaijan . 0.457 . . high high
Turkmenistan . 0.450 . . high high
Puerto Rico . 0.406 . . low high
Djibouti . 0.398 . . low high
Andorra . 0.388 . . low high
Georgia . 0.369 . . low low
Guadeloupe . 0.358 . . low low
Lebanon . 0.320 . . low low
Dem. People's Republic
of Korea
. 0.310 . . low low
Uzbekistan . 0.289 . . low low
Belarus . 0.262 . . low low
New Caledonia . 0.246 . . low low
Montserrat . 0.158 . . low low
Equatorial Guinea . 0.155 . . low low
Cabo Verde . 0.142 . . low low
Bosnia and Herzegovina . 0.137 . . low low
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Country name Education level Urbanization level
High/ low, educ High/ low, urban
(years) No FEs With FEs No FEs With FEs
Sao Tome and Principe . 0.135 . . low low
Samoa . 0.129 . . low low
Somalia . 0.127 . . low low
Guinea-Bissau . 0.100 . . low low
Timor-Leste . 0.099 . . low low
Vanuatu . 0.088 . . low low
Oman . 0.086 . . low low
Nigeria . 0.078 . . low low
Madagascar . 0.078 . . low low
Angola . 0.076 . . low low
Eritrea . 0.071 . . low low
Guinea . 0.067 . . low low
Comoros . 0.066 . . low low
Ethiopia . 0.046 . . low low
Chad . 0.045 . . low low
Burkina Faso . 0.038 . . low low
Solomon Islands . 0.038 . . low low
Bhutan . 0.021 . . low low
Notes: Education cutoﬀs are 3.6 (no FEs) and 3 (with FEs), and urbanization cutoﬀs are 0.44 (no FEs) and 0.38
(with FEs).
Table A4: High education diﬀerentials
Dependent variable: ln(lights/area)
No FEs With FEs
(1) (2) (3) (4)
Main eﬀect Interaction Main eﬀect Interaction
constant -2.790***
(0.330)
ruggedness -1.39e-05*** 4.50e-06 -1.69e-05*** 5.55e-06
(3.10e-06) (4.20e-06) (2.79e-06) (3.62e-06)
malaria index -0.0419*** 0.00893 -0.0274*** -0.0610***
(0.00282) (0.0127) (0.00280) (0.00875)
tropical moist forest -0.0213 -0.947*** -0.0737 0.870***
(0.0934) (0.250) (0.0812) (0.246)
tropical dry forest 1.037*** 0.758 0.350*** 0.341
(0.102) (0.503) (0.0922) (0.345)
temperate broadleaf 1.595*** -0.0942 0.961*** 0.301**
(0.0922) (0.147) (0.0913) (0.136)
temperate conifer 0.610*** 0.0487 0.316*** -0.131
(0.119) (0.171) (0.118) (0.161)
boreal forest -0.416*** -0.114 -0.0320 -0.964***
(0.142) (0.185) (0.136) (0.174)
tropical grassland -0.481*** -0.797*** -0.0120 -0.356***
(0.0729) (0.124) (0.0669) (0.107)
temperate grassland 0.267*** 0.199 0.363*** 0.471***
(0.0895) (0.130) (0.0878) (0.125)
montane grassland 0.745*** -0.0139 0.297*** 1.248***
(0.110) (0.183) (0.101) (0.169)
tundra -0.509*** -0.685***
(0.128) (0.115)
Mediterranean forest 0.886*** -0.232 1.915*** -1.034***
(0.109) (0.169) (0.127) (0.164)
mangroves -0.684*** 1.261* -0.733*** 0.703
(0.193) (0.711) (0.178) (0.467)
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(1) (2) (3) (4)
Main eﬀect Interaction Main eﬀect Interaction
temperature 0.154*** 0.0148* 0.123*** -0.0132
(0.00631) (0.00781) (0.00794) (0.00911)
precipitation -0.00823*** 0.00185** -0.00986*** 0.00125
(0.000563) (0.000940) (0.000651) (0.000851)
growing days 0.00919*** 0.00288*** 0.00708*** 0.00142**
(0.000395) (0.000591) (0.000413) (0.000563)
land suitability 2.040*** 1.383*** 2.106*** -0.123
(0.0735) (0.111) (0.0788) (0.111)
abs(latitude) 0.121*** 0.00698 0.0908*** -0.0887***
(0.00410) (0.00559) (0.00573) (0.00697)
elevation 0.000444*** 6.30e-05 0.000233*** -0.000615***
(3.92e-05) (5.69e-05) (4.11e-05) (5.82e-05)
1 (coast) 1.237*** -1.041*** 1.291*** -1.225***
(0.0780) (0.0897) (0.0732) (0.0809)
distance to coast -0.00156*** 0.00182*** -0.00145*** 0.00155***
(3.96e-05) (5.87e-05) (4.83e-05) (6.61e-05)
1 (harbor<25km) 1.697*** 0.0416 1.687*** -0.304**
(0.116) (0.145) (0.108) (0.128)
1 (river<25km) 1.203*** -0.900*** 1.094*** -0.639***
(0.112) (0.132) (0.108) (0.125)
1 (big lake<25km) 0.375*** -0.0135 0.425*** -0.341***
(0.0519) (0.0603) (0.0484) (0.0557)
Country FEs No Yes
Observations 228,690 228,690
R-squared 0.492 0.581
Notes: Columns (1) and (3) report the coeﬃcient on the variables listed, and columns (2) and (4) report the coeﬃcient
on the variable's interaction with the high-education dummy. High education equals 1 if average years of education is
greater than or equal to 3.6 (no country FEs version) or 3 (with country FEs version). Standard errors in parentheses
are clustered by square blocks of 9 cells. *** p<0.01, ** p<0.05, * p<0.1
Table A5: High urbanization diﬀerentials
Dependent variable: ln(lights/area)
No FEs With FEs
(1) (2) (3) (4)
Main eﬀect Interaction Main eﬀect Interaction
constant -1.206***
(0.307)
ruggedness -1.69e-05*** 1.12e-05*** -1.87e-05*** 9.10e-07
(2.82e-06) (3.94e-06) (2.53e-06) (3.37e-06)
malaria index -0.0393*** -0.0262*** -0.0271*** -0.122***
(0.00271) (0.00982) (0.00251) (0.0100)
tropical moist forest 0.282*** -1.860*** 0.272*** -2.090***
(0.0882) (0.193) (0.0778) (0.195)
tropical dry forest 1.181*** -0.865*** 0.535*** -0.640***
(0.103) (0.259) (0.0931) (0.192)
temperate broadleaf 1.814*** -0.506*** 1.178*** 0.111
(0.0848) (0.144) (0.0853) (0.131)
temperate conifer 1.155*** -0.687*** 0.671*** -0.587***
(0.112) (0.167) (0.112) (0.157)
boreal forest 0.719*** -1.409*** 0.121 -1.053***
(0.192) (0.226) (0.135) (0.173)
tropical grassland -0.254*** -1.385*** 0.163*** -0.547***
(0.0679) (0.121) (0.0606) (0.104)
temperate grassland 0.705*** -0.440*** 0.623*** 0.158
(0.0863) (0.129) (0.0821) (0.122)
montane grassland 0.885*** -0.505*** 0.515*** 0.877***
(0.0940) (0.195) (0.0917) (0.158)
tundra -2.955*** 2.348*** -0.698***
(0.519) (0.534) (0.115)
Mediterranean forest 1.234*** -0.801*** 2.014*** -1.224***
(0.105) (0.170) (0.124) (0.162)
mangroves 0.205 -1.241*** -0.0140 -1.302***
(0.198) (0.479) (0.178) (0.359)
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(1) (2) (3) (4)
Main eﬀect Interaction Main eﬀect Interaction
temperature 0.164*** -0.0163** 0.138*** -0.0328***
(0.00583) (0.00731) (0.00761) (0.00881)
precipitation -0.00753*** 0.00109 -0.00925*** -1.17e-05
(0.000539) (0.000881) (0.000625) (0.000824)
growing days 0.00807*** 0.00412*** 0.00770*** 0.000552
(0.000371) (0.000572) (0.000384) (0.000539)
land suitability 1.952*** 1.580*** 1.853*** 0.415***
(0.0656) (0.110) (0.0720) (0.106)
abs(latitude) 0.123*** -0.0139*** 0.103*** -0.104***
(0.00355) (0.00517) (0.00551) (0.00675)
elevation 0.000454*** -4.84e-05 0.000220*** -0.000361***
(3.55e-05) (5.30e-05) (3.93e-05) (5.49e-05)
1 (coast) 0.974*** -0.765*** 1.127*** -0.951***
(0.0710) (0.0832) (0.0682) (0.0760)
distance to coast -0.00138*** 0.00165*** -0.00136*** 0.00128***
(3.61e-05) (5.70e-05) (4.65e-05) (6.46e-05)
1 (harbor<25km) 1.522*** 0.226* 1.462*** -0.0359
(0.106) (0.136) (0.0967) (0.119)
1 (river<25km) 1.173*** -0.787*** 0.915*** -0.390***
(0.106) (0.127) (0.107) (0.125)
1 (big lake<25km) 0.375*** -0.0479 0.359*** -0.238***
(0.0469) (0.0560) (0.0458) (0.0535)
Country FEs No Yes
Observations 243,661 243,661
R-squared 0.483 0.579
Notes: Columns (1) and (3) report the coeﬃcient on the variables listed, and columns (2) and (4) report the coeﬃcient
on the variable's interaction with the high-urbanization dummy. High urbanization equals 1 if the fraction of urban
population is greater than or equal to 0.44 (no country FEs version) or 0.38 (with country FEs version). Standard
errors in parentheses are clustered by square blocks of 9 cells. *** p<0.01, ** p<0.05, * p<0.1
Table A6: Spatial autoregressive model results
Full sample Lit sample
Rook Queen Rook Queen
(1) (2) (3) (4)
Neighbors' lights (rook), avg 0.990*** 0.658***
(0.00135) (0.00260)
Neighbors' lights (queen), avg 1.001*** 0.642***
(0.00151) (0.00276)
ruggedness -8.21e-06*** -9.97e-06*** -1.92e-05*** -2.12e-05***
(5.88e-07) (6.78e-07) (1.08e-06) (1.16e-06)
malaria index -0.00144*** -0.00143** -0.00612*** -0.00687***
(0.000445) (0.000563) (0.00145) (0.00153)
tropical moist forest -0.0478*** -0.0570*** -0.202*** -0.215***
(0.0137) (0.0166) (0.0240) (0.0262)
tropical dry forest -0.00282 -0.0157 -0.182*** -0.193***
(0.0173) (0.0211) (0.0249) (0.0273)
temperate broadleaf -0.0226* -0.0536*** 0.0338 0.0198
(0.0125) (0.0155) (0.0233) (0.0256)
temperate conifer -0.00362 -0.0226 0.0534* 0.0532*
(0.0170) (0.0209) (0.0284) (0.0313)
boreal forest -0.0414*** -0.0402** 0.0123 0.0266
(0.0142) (0.0178) (0.0307) (0.0339)
tropical grassland -0.0394*** -0.0394*** -0.0463* -0.0560**
(0.00927) (0.0115) (0.0249) (0.0270)
temperate grassland -0.00187 -0.00811 -0.184*** -0.208***
(0.0112) (0.0141) (0.0226) (0.0249)
montane grassland 0.0654*** 0.0621*** -0.0228 -0.0227
(0.0189) (0.0230) (0.0338) (0.0370)
tundra -0.0339** -0.0250 0.270*** 0.338***
(0.0158) (0.0197) (0.0462) (0.0514)
Mediterranean forest 0.00543 -0.000963 0.0434* 0.0377
(0.0156) (0.0193) (0.0256) (0.0280)
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Full sample Lit sample
Rook Queen Rook Queen
(1) (2) (3) (4)
mangroves -0.212*** -0.227*** -0.0793 -0.0903
(0.0653) (0.0729) (0.0669) (0.0718)
temperature -0.00406*** -0.00747*** -0.0160*** -0.0195***
(0.000601) (0.000751) (0.00154) (0.00170)
precipitation -0.000412*** -0.000469*** -0.000804*** -0.000933***
(7.55e-05) (9.31e-05) (0.000154) (0.000169)
growing days 0.000158*** 6.45e-05 0.000264*** 0.000188**
(4.85e-05) (5.99e-05) (8.69e-05) (9.51e-05)
land suitability 0.0601*** 0.0428*** -0.152*** -0.177***
(0.0103) (0.0128) (0.0170) (0.0187)
abs(latitude) -0.00292*** -0.00550*** -0.0114*** -0.0138***
(0.000433) (0.000539) (0.000943) (0.00104)
elevation -3.83e-05*** -5.37e-05*** -0.000126*** -0.000146***
(4.99e-06) (6.14e-06) (1.15e-05) (1.26e-05)
1 (coast) 0.0745*** 0.106*** 0.537*** 0.595***
(0.00991) (0.0118) (0.0171) (0.0186)
distance to coast 1.90e-05*** 3.50e-05*** 3.21e-05** 4.89e-05***
(4.67e-06) (6.05e-06) (1.27e-05) (1.41e-05)
1 (harbor<25km) 0.361*** 0.491*** 0.233*** 0.295***
(0.0217) (0.0256) (0.0223) (0.0245)
1 (river<25km) 0.155*** 0.222*** 0.173*** 0.229***
(0.0157) (0.0197) (0.0228) (0.0251)
1 (big lake<25km) 0.0261*** 0.0376*** 0.0871*** 0.0986***
(0.00649) (0.00794) (0.0129) (0.0142)
Observations 243,970 243,973 98,934 98,935
R-squared 0.823 0.803 0.631 0.600
Notes: Standard errors in parentheses are clustered by square blocks of 9 cells. *** p<0.01, ** p<0.05, * p<0.1
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